Background: Most of the available therapeutics of oral lichen planus are associated with adverse effects and there is no sufficient evidence to support the effectiveness of these modalities over placebo or over each other. Micronutrients including antioxidants modify the immune system function and are considered promising alternatives in management of OLP with negligible side effects. The current trial assessed the effect of adjunctive use of systemic vitamin E in symptomatic oral lichen planus patients. Methods: This randomized controlled clinical trial includes 30 symptomatic (erosive and atrophic ) oral lichen planus patients in two parallel groups (interventiontopical triamcinolone acetonide adhesive paste and vitamin E, control -topical triamcinolone acetonide adhesive paste and placebo), with allocation ratio 1:1. Outcome measures were pain intensity, clinical improvement and salivary level of total antioxidant capacity. Results: Mean amount of pain reduction and clinical improvement were greater in the experimental group with statistically significant difference. Mean amount of total antioxidant capacity upregulation was greater in the control group with no statistical difference. Conclusion: Adjunctive use of systemic vitamin E has shown promising results in management of OLP with no side effects.
Introduction
Oral lichen planus (OLP) is one of the most common lesions affecting patients referred to Oral Medicine specialists. There is consensus on the fundamental role of the immune deregulation in the pathogenesis of OLP, specifically the cellular arm with Th1/Th2 imbalance assisted by a complex cytokine network. 1, 2 Data obtained from salivary and tissue markers confirm the involvement of oxidative stress in OLP pathogenesis. [3] [4] [5] [6] [7] Although there are many proposed treatment modalities including corticosteroids, retinoids, calcineurin inhibitors, laser, and phototherapy; a permanent cure is not yet available. Corticosteroids are the mainstay and other therapies are required in recalcitrant OLP or contraindication to corticosteroids. Most of the therapeutic modalities are associated with adverse effects; some of them are serious, which limits their use. 1, 8, 9 Systematic reviews have documented that the evidence is insufficient to support the effectiveness of the available modalities over placebo or superiority of any modality over the other even on comparing two corticosteroids. [10] [11] [12] [13] Nutritional immunity is an interesting growing concept. Micronutrients are thought to modify the immune system function where deficiency of micronutrients impair the function of immune cells and micronutrients repletion reverse this impairment. 14 Researchers are considering micronutrients as promising alternatives in management of OLP being natural products with negligible adverse effects compared to other medications. 15, 16 Vitamin E is a fat-soluble vitamin with a wellknown antioxidant properties. Vitamin E is a free radical scavenger that inhibits lipid peroxidation and protects cell membranes from the free radical attacks, thus maintain the cell membrane integrity. Vitamin E is one of the constituents of all cell membranes and it is present with high levels in immune cells. 17, 18 Other properties of vitamin E are being more elucidated. It can regulate cellular responses such as cell signaling, gene expression, immune response including cell functions and inflammatory mediators' production, cell cycle and apoptosis. 19 Vitamin E reduces migration of dendritic cells and interleukin (IL)-12 secretion; inhibits cyclooxygenase (Cox)-2 activity and prostaglandin E2 (PGE2) production and modulates TH1/TH2 balance. 20 Vitamin E modulates T-cell function directly by maintaining cell membrane integrity and regulating signal transduction; indirectly through its regulatory effect on pro-inflammatory cytokines, it reduces production of tumor necrosis factor (TNF)-, IL-6 and IL-1. 19 The current trial was conducted to evaluate the effect of adjunctive use of systemic vitamin E on clinical parameters and salivary total antioxidant capacity in symptomatic (erosive and atrophic) oral lichen planus patients.
Materials and Methods Study design and Participants:
The current study is a randomized controlled clinical trial that includes 30 symptomatic OLP patients in two parallel groups (interventiontopical triamcinolone acetonide adhesive paste and Vitamin E capsule, control -topical triamcinolone acetonide adhesive paste and placebo capsule), with allocation ratio 1:1. The current trial was conducted in Faculty of Dentistry -Cairo University, participants were recruited from the pool of the Diagnostic center and the Out-Patient Clinic of Oral Medicine and Periodontology Department. This clinical trial followed the principles of the Helsinki Declaration and was approved by the Research ethics committee of Faculty of Dentistry, Cairo University (Code: 15733). Each participant was informed about the details of the study and signed a written consent.
Erosive and atrophic OLP patients who agreed to take supplied medications were included. Reticular OLP patients; erosive and atrophic OLP patients receiving any systemic treatment such as systemic steroids, other immunosuppressive drugs or nonsteroidal anti-inflammatory drugs during the eight weeks prior to the study; erosive and atrophic OLP patients receiving any oral topical medications for during the four weeks prior to the study; patients suffering from systemic disease; or pregnant and lactating ladies were excluded.
Interventions:
The intervention was 0.1% triamcinolone acetonide adhesive paste (Kenacort A Orabase -Dermapharm) and 400 mg Vitamin E capsule (Vitamin E 400 -Pharopharmaceuticles) for the experimental group and 0.1% triamcinolone acetonide adhesive paste (Kenacort A Orabase -Dermapharm) and identical placebo capsule for the control group.
Patients were instructed to apply triamcinolone acetonide regularly four times a day after meals and before sleeping for four weeks and to refrain from eating and drinking for 30 minutes after the application. In addition, patients were asked to take one capsule (Vitamin E or placebo) once daily at morning.
Outcomes:
Pain intensity was evaluated using numerical rating scale (NRS) at baseline, daily during the first week, then weekly for four weeks. NRS ranges from 0 to 10, with 0 indicating "no pain" and 10 indicating "pain as bad as you can imagine". 21 (NRS) was used as Chronic pain patients prefer the NRS over other measures of pain intensity, including the pain VAS, due to comprehensibility and ease of completion . 31 Clinical improvement of the oral lesions was scored using Thongprasom et al. scale at baseline and weekly for four weeks. In Thongprasom et al. scale, lesions are given score as follows: 0, no lesions, normal mucosa; 1, Mild white striae, no erythematous area; 2, White striae with atrophic area < 1 cm 2 ; 3, White striae with atrophic area > 1 cm 2 ; 4, White striae with erosive area < 1 cm 2 and 5, White striae with erosive area > 1 cm 2 
. 22
Salivary level of TAC (total antioxidant capacity )was evaluated using ELISA kit. Unstimulated whole saliva samples were used for determination of TAC using ImAnOx (TAS/TAC) Kit provided by Immun Diagnostik, Germany. Participants were asked to refrain from eating, drinking or using saliva stimulators for one hour before sample collection.
Participants were asked to swallow, then tilt their head forward and expectorate saliva into a centrifuge tubes for 5 minutes without swallowing. The saliva samples were frozen at -70°C, until analysis. The saliva samples were centrifuged at 4500 g for 15 minutes.
Randomization and Blinding:
The eligible OLP patients were randomly divided into two parallel groups with 1:1 allocation ratio using random.org. The sequence generation was created then concealed using numbered, opaque, sealed envelopes by (MZ), associate lecturer of Oral Medicine and Periodontology, Faculty of Dentistry, Cairo University who is not an investigator in the study. The sealed envelopes were opened after completing all baseline assessments, when it was time to allocate the intervention.
Investigator (SA) assigned the interventions, while investigator (IA) assessed the outcome measures. The investigators, the assessor and the patients were blinded to the allocation and were kept blinded throughout the trial by supplying Vitamin E and placebo capsules in identical containers labeled either A or B with the key handled by an independent pharmacist.
Statistical analysis:
Data were explored for normality using Kolmogorov-Smirnov and Shapiro-Wilk tests. For parametric data, Independent sample t-test was used to compare between two groups in non-related samples. Paired sample t-test was used to compare between two groups in related samples. For non-parametric data, Friedman was used to compare between more than two groups in related samples. Wilcoxon was used to compare between two groups in related samples. Mann Whitney was used to compare between two groups in non-related samples. The significance level was set at P ≤ 0.05. Statistical analysis was performed with IBM® SPSS® Statistics Version 20 for Windows.
Results
Fifty-two OLP patients were assessed for eligibility in this study. Fourteen patients were not eligible, and eight patients refused to participate in the study. The thirty eligible patients were allocated into two groups with 1:1 allocation ratio. None of the included patients discontinued the treatment or dropped off during the follow up periods. The collected data of all the participants were analyzed for statistical significance without exclusion ( Figure  1) .
Baseline demographic and clinical characteristics for the two studied groups are revealed in table 1. The mean pain score was relatively higher in the experimental group with no statistically significant difference. There were no significant differences among the two groups concerning the remaining demographic and clinical characteristics at baseline.
Both groups showed a statistically significant pain reduction during the first week and through the weekly visits, the differences between the two groups were not significant at any time-point ( Table  2 and 3). Mean amount of pain reduction was greater in the experimental group in comparison with the control group with statistically significant difference ( Table 4 ).
The two groups showed a statistically significant clinical improvement of the oral mucosal lesions through the weekly visits, the differences between the two groups were not significant at any visit (Table 3 ). Mean amount of clinical improvement was greater in the experimental group compared to the control group with statistically significant difference ( Table 4 ).
Both groups showed a statistically significant upregulation of the salivary TAC level, the differences between the two groups were not significant ( Table 5 ). Mean amount of upregulation was greater in the control group in comparison with the experimental group with no statistical difference ( Table 4 ).
No adverse effects were reported by patients in both groups.
Discussion
Many hypotheses had been raised to explain the role of oxidative stress in OLP pathogenesis. Researchers believe that oxidative stress influence molecules and pathways implicated in recruitment of lymphocytic infiltrate in OLP lesions and induction of apoptosis including ICAM-1, p53, TNF-α, NF-κB, the Fas/FasL pathway and granzyme B-perforin system. 3, 4, 23, 24 Others believe that the inflammatory processes of OLP activate T-cells to release reactive oxygen species (ROS) by itself or by stimulating keratinocytes to increase ROS production, which cause damage to adjacent cells. 5, 6
Accordingly, antioxidant defenses were introduced as a part of OLP treatment strategy. Retinoids, lycopene, curcumin, purslane and aloe vera have been previously assessed for management of OLP with different outcomes. 15 Previous studies assessing the role of topical Vitamin E in management of OLP are case reports and case series 28, 29 with one recent randomized cross-over clinical trial assessing the role of topical Vitamin E as main treatment modality compared to placebo in reticular OLP. 25 As far as we know, the present study is the first parallel randomized clinical trial to assess the role of adjunctive systemic Vitamin E in management of symptomatic (erosive and atrophic) OLP.
In the current trial, both groups showed a statistically significant pain reduction and clinical improvement, the amount of pain reduction and clinical improvement was more prominent in the experimental group than the control group. 29 assessed the effect of topical clobetasol propionate and topical vitamin E. The first study included two cases; complete healing was achieved in one case after four weeks and the second case was resistant. 28 The second study included ten cases; complete healing was obtained in eight cases and partial improvement was detected in the remaining two cases. 29 Bacci et al. (2017) 25 assessed topical vitamin E in the management of reticular OLP compared to placebo as a main treatment modality in a cross-over design with two-weeks washout period. They reported statistically significant differences between the two groups in the surface area of the lesions and Thongprasom scale scores and no statistically significant differences in pain scores. 25 No side effects were reported in the current study. This is in accordance to Petruzzi Regarding the salivary TAC level, our results revealed a statistically significant increase in TAC level after four weeks topical corticosteroid with adjunctive placebo (control group). This was not in accordance with Hashemy et al. (2016) 30 who found that there is no significant change in the serum TAC level after two weeks of topical corticosteroid therapy. The difference in results may be related to the difference in follow up periods or the studied biological fluid.
In the current study, the increase in TAC level was slightly more in the experimental group compared to the control group with no statistical significance. Consequently, the effect of Vitamin E in the management of OLP may not be limited to its potent antioxidant properties and it may be linked, in addition, to its immunomodulatory and antiinflammatory properties. 14, 19, 20 Limitations of this study include small sample size as well as the effect of the confounders such as unequal distribution of OLP forms and gender among the two groups and higher values of pain scores in Vitamin E group.
Conclusion
Adjunctive use of systemic vitamin E has shown promising results in management of OLP where both pain reduction and clinical improvement were more prominent in patients who received topical corticosteroid with adjunctive systemic vitamin E compared to the controls with no side effects.
Future studies should be extended to include higher doses of systemic vitamin E and larger number of patients suffering from different forms of OLP to confirm the present suggestions.
